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ABSTRACT 

The paper traces a methodological path to innovate the communication and visitor’s experience of 

Italian cultural heritage museums, converting them into hybrid museums by adopting a systemic design 

approach. Starting with an overall social and technological context observation, this design path defines 

both the scenario in which analyze users' interaction with the museum system and the principles for 

innovation strategies that could allow museums to remain relevant in a contemporary context. Insight 

and intervention hints have been acquired by a qualitative analysis comparing Museo Archeologico 

Nazionale d’Abruzzo (MANA) to other similar national and international archaeological museum 

organizations in order to address this case study’s challenges through innovation projects. The project 

proposes itself as a practical case study or possible reference for designers involved in museum 

innovation, covering the whole museum system and exploring a possible solution to create a more 

active dialogue between visitors and exhibit. Each system’s component has been designed with a 

holistic perspective that enhances the relationship between these projects' elements, considering them 

indivisible and not effective as independent interventions. Therefore, the study delves into the 

development of a narrative mixed reality experience concerning the Warrior of Capestrano statue, 

relating it to the museum's digital touchpoints that have been improved through a redesign process of 

visual communication. The key result is a practical design path dedicated to designers for museum 

innovation, along with an adaptable workflow for creation of narrative mixed reality contents about 

archeological finds. 

Keywords: hybrid museum, museum innovation, digital storytelling. 

1 Introduction 

The evolving relationship between individuals and technology constantly changes social and interaction 

behaviors, inducing the cultural heritage museum system to comply with this ever-transforming process led 

by digital technology media by adopting user-centered approaches that emphasize visitors’ agency[1, 2]. 

These dynamic relationships affect both communication and museum experience as proved during the 

pandemic period, in which the digital transition process of historical and artistic heritage has been 

accelerated in order to bypass physical constrictions[3, 4]. Successful strategies have been deployed in order 

to offer engaging experiences and contents to audiences through the digital universe, but this unexpected 

scenario has brought side effects due to the lack of a clear vision on physical and digital experience in post-

pandemic museum visits. In this context, many Italian museums employed different channels to host digital 

contents without a consistent approach to innovation or a clear vision of possible integration paths in the 

post-pandemic period. As a result, Italian museum innovation proceeds slowly and discontinuously due to 

the inability of many institutions to take advantage of digital technologies potential and their expressive 

possibilities or storytelling opportunities, often failing to intercept visitors' expectations[5]. This study aims 

to provide a practical design path showing to designers how communication and experience projects could 

be managed in a systemic way, employing a comparative analysis to find insight and innovation strategies 
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through parallelism between museum organizations to address critical issues of an Italian archaeological 

museum selected as case  

2 General context 

The rapid evolution of internet during the 90s and mass diffusion of personal computers in the early 2000s 

significantly changed the access to information and its production[6, 7]. As described by Delfanti (2013), 

the dynamics of the collaborative web setted users on an active role towards information, transforming 

them into prosumers[8], or rather those who both consume and produce contents[9]. The prosumers profile 

changed along with technology that significantly affected their social behaviors and interactions, as well as 

they took an active role in digital service development[10]. Nowadays, the physical and digital dimensions 

keep influencing each other[11] moving closer thanks to users’ activities, creating a continuum between the 

two dimensions in which physical reality is extended by virtual one[12]. Even the cultural heritage 

environment adapted its museum design paradigms[13] shifting the attention from collections to visitors 

and their agency[14]. In fact, museums propose nowadays more visit experiences based on storytelling of 

the exhibits through different media, taking care of visitor's point of view and participation in order to keep 

their engagement[15] high during the visit. This design approach is largely employed by Hybrid Museums 

alongside technologies that are used to augment, expand or alter the physical experience of visiting 

museums[16]. Furthermore, hybrid museum experiences involve technology not just as a trend but for its 

flexible support of the user’s meaning-making process towards an exhibit[17], mediating between physical 

and virtual layers. 

2.1 The Italian museum context 

The social changes mentioned in the previous paragraph also impacted the Italian culture system that is 

benefiting from more visibility and engagement of the audience thanks to new tools and communication 

channels offered by digital technologies. Bonacini (2014) stated how Italian cultural institutions and 

museums have been modernized thanks to technologies, pointing out that the innovation process is a 

continuous work in progress[18] but, although regulations and guidelines were provided to manage the 

innovation of the cultural sector[19], this process is discontinuous due to several difficulties that museums 

are often unable to address. The lack of dedicated professional figures or the absence of a strategic plan for 

digital innovation represent just a part of many issues reported by museums[20] and moreover, the cultural 

system is not fully aware of the use and potential of digital technologies [21] and it had to deal also with the 

effects of several forced choices driven by constriction during the pandemic period. Even though the 

digitalization process had received a significant boost, the innovation of cultural heritage was managed 

without a real systemic design approach or a clear vision of possible design paths in post-pandemic time. 

2.2 User of the museum system  

Instead of delving into user persona profiles, a brief description of relevant users' role and interaction 

towards the museum system has been provided and they are defined as follows: youth, digital artists, 

designers, institutions. The youth visitors are part of a wider target and they are involved in the meaning-

making process towards the cultural heritage as well as their activities of sharing contents while the 

institutions facilitate and support cultural related events and projects. Digital artists and designers are more 

relevant from the viewpoint of this design approach because the first ones create new multimedia contents 

expanding the meaning and the interpretation of the exhibit, while the seconds manage these contents 

designing new experience paths and providing innovation strategies. 
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2.3 Case study and comparative analysis 

The Museo Archeologico Nazionale d’Abruzzo, generally shortened as MANdA but renamed MANA in 

this study, is located in Chieti (Abruzzo, Italy) and it holds a precious collection of archaeological finds 

from Italic and Roman populations who inhabited the region in past eras. It has been chosen as a case study 

for this methodology application because of its lack of visual identity and proper digital touchpoints, such 

as website or social media channels. Moreover, MANA communication totally depends on the culture 

ministerial regional website that presents just a few 3D scans of finds missing a real strategy to engage 

visitors, also reflected by the classical visit experience limited to guided tours, informative panels and 

descriptive audio guides. As previously mentioned in paragraph 2.1, the national regulations don’t provide 

any detailed plans or specific guidelines for designers, so the qualitative comparative analysis aimed to fill 

the gap by collecting ideas and innovation practices, comparing MANA to similar institutions and obtaining 

a set of interventions that could be adapted to it in order to improve its communication and visit 

experiences. The comparison immediately pointed out that, differently from the MANA, almost all 

museums or cultural organizations own dedicated digital touchpoints in which they apply different 

communication strategies promoting upcoming events, visit experiences, insights about collection or topics 

related to the exhibit that could engage visitors. Except for a few institutions that still present classical visits, 

all examined museums have already approached at least digital experiences integrating them into their visit 

path. Parco Archeologico dell'Appia Antica (Rome)[22], Museo Egizio (Turin)[23] and Muséum National 

d'Histoire naturelle (Paris)[24] are the most relevant cases because they propose hybrid experiences based 

on storytelling, immersive exhibits, mixed reality applications or gamification. Furthermore, each 

organisation presented a unique visual identity project with strong branding characteristics that enhanced 

the communication of their vision, mission and values while revealing a visual consistency through all 

touchpoints. The most relevant cases for this aspect are Museo Nazionale d’Abruzzo[25], Museo Nazionale 

Romano[26], CAST Musei Civici di Pavia[27] and The British Museum[28]. 

3 Design outputs 

Several critical issues and the gap emerging from comparative analysis suggested the necessity of an 

intervention covering the whole MANA museum system and, in particular, a focus on innovating visit paths 

approaching hybrid experience and digital storytelling. More engagement and interest towards the museum 

and its exhibit should be created in doing so, as well as the project should lay the fundamentals for a dialogue 

that guides visitor’s personal meaning-making process of cultural heritage[29, 30, 31, 32] of Abruzzo region. 

Moreover, a renovation of the whole communication is necessary and it should start from the designing of 

a visual identity consistent through all digital and physical museum touchpoints, also reflecting the MANA's 

vision and values to visitors, as well as promoting events, exhibits and related topics[33]. For this case study, 

each design output shown below in Figure 1 has been developed using a holistic design approach that linked 

them to each other, focusing on interactions between the whole system and its parts and enhancing their 

synergic relationship, considering all of them indivisible and not effective as independent projectual 

interventions. In order to show the result of this approach, the paper delves into the narrative hybrid 

experience concerning one of the most important archeological finds of MANA and then proposes a new 

visual identity that supports the hybrid experience through digital touchpoints as mobile museum app and 

website. 
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Figure 1: Scheme representing all the system output designed for the renovation project 

4 The narrative hybrid experience 

The Warrior of Capestrano is the most important statue of Italic art and it represents an inestimable legacy 

from Vestini, one of the population who inhabited Abruzzo in past eras, and it is the subject of this hybrid 

experience. The MANA shows the statue in a permanent exhibit designed by the artist Mimmo Paladino 

that enhances only the artistic and formal aspect of the sculpture removing any kind of historical 

reference[34]. The current exhibit couldn’t be modified, so the role of mixed reality is to bypass this physical 

constriction by narrating a story about the Warrior while a virtual layer shows contents not available in 

other ways, giving back the historical connotations of the statue. The experience is developed employing a 

multidisciplinary path made up of the storytelling process and the prototyping of both virtual content and 

mixed reality hosted by a mobile application. 

4.1 Storytelling process 

Lambert’s “Seven Steps”[35] framework was the reference for this storytelling process but it has been 

adapted into five phases as follows: researching information, defining narrative scheme, writing the story, 

creating storyboard, recording voiceover (or narrative voice). Archaeological information has been gathered 

from the museum's archives consulting the most relevant volumes and journals[36, 37] related to 

Capestrano Warrior’s figure, his role in Vestini’s society, the iconographic and symbolic meaning of his 

memorial statue. Search time has been optimized in this way by focusing on general aspects of the statue 

and avoiding unnecessary materials. This information, then, has been filtered according to the museum 

archeologist's opinion, selecting the most meaningful one for visitors and, at the same time, those which 

could be more adaptable to the narrative function. The choice of the point of view of narration, tone of 

voice, type of media to employ and duration of the story defined the narrative scheme, as shown below in 

Figure 2. This scheme has been essential for crafting the entire story plot that has mixed archeological facts 

with plausible fictional elements in order to make the experience more pleasant for visitors. The whole 

script has been then divided into modules, or rather, self-contained micro-stories with no main start or 

ending and visualized throughout the storyboards. Notes of graphic effects, animations or sound effects 
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were taken on these boards, making the development of virtual contents and the recording of dialogue 

tracks simpler. 

 

Figure 2: main point of the narrative scheme defined 

4.2 Virtual content and mixed reality application  

This hybrid experience prototype has been developed only on the single narrative module in which the 

Capestrano’s Warrior describes his life as a soldier chief and his war equipment, delving into its social-

symbolic meaning in Vestini’s culture. Both app and virtual contents have been designed referring to several 

HBIM workflows[38, 39, 40, 41, 42, 43, 44, 45] then adding Mixed Reality features. Five main steps have 

been involved during the process: scanning the statue (or archaeological find), elaborating 3D digital 

reference, modeling virtual objects and scene effects, creating Mixed Reality tracker, developing the 

prototype app. The Warrior’s statue surface geometry has been captured through photogrammetry 

workflow creating a digital reference[46, 47, 48] upon modeling a 3D reconstruction of his war equipment 

and armor. The digital reference has been properly refined allowing it to be exported as high-poly mesh on 

which the war equipment has been modeled, adapting the pipeline of video game production[49, 50, 51] 

and applying the retopology process directly to this high-poly mesh of the statue. The final output was a 

low poly model of the equipment already optimised for the texturing phase and real-time rendering as 

illustrated in Figure 3. 

 

Figure 3: Main step of the modeling and final result (on the right) 

Thanks to dedicated softwares (eg. AR Foundation, Vuforia), the object tracking application has detected 

the most relevant data of the high-poly mesh storing them into a new 3D reference mesh, already optimized 

for real-time experience development purposes. In addition, this application has also created an outline 

picture of the statute that was necessary both for guiding the user during the experience and triggering 

virtual contents. All these output components have been gathered into a game engine in which it has been 

possible to properly arrange the war equipment reconstruction on the 3D reference mesh creating also 

armor components animation and visual effects according to storyboards. Sound effects and voiceover 

have been added in the same scene and processed to create spatial sound effects reactive to user position, 

movement and point of view. In conclusion, the graphic user interface has been designed allowing the 

user/visitor to trigger the hybrid narrative experience by pointing the smartphone camera to the Warrior’s 

statue until the outline on the screen matches the statue one. In doing this set of actions, the system recalls 

the digital reference stored in it and tracks the virtual layer to the physical object with high accuracy. While 

the tracking system is running, the visitor can listen to the warrior's story exploring both virtual and physical 
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dimension, influencing with its position or movement the sound effects and creating an unique experience 

based on its point of view. 

5 Visual communication design 

As stated during paragraph 3, MANA lacks a meaningful visual identity, so the purpose of this visual design 

project was to make MANA’s communication recognisable to visitors while ensuring consistency and clarity 

over physical and digital touchpoints. The logo on the left is the current one of the MANdA and it is the 

only element available but, at the same time, it doesn’t represent the institution. Through the comparison 

shown in Figure 4, it is possible to see how the proposed logo on the right, redesigned from scratch, reveals 

a direct reference to the Warrior of Capestrano statue through its outline, helping to establish a direct 

connection between the museum and its most important element. Moreover, the pictogram creates a direct 

visual connection to the museum and its exhibit, along with the logotype that presents the new name 

MANA, previously MANDA. 

 

Figure 4: The actual museum logo, on the left, and the redesigned logo, on the right 

 

A new key visual based on Memphis style has been designed, mixing geometric elements, bright flat colors 

and pictures of archaeological finds, as shown in figure 5. The contrast between digital and physical 

elements creates pleasant graphics effects while embodies the concept of a hybrid museum and, in the 

meanwhile, it is possible to set different composition and graphic material starting from the same kind of 

visual resources.  

 

Figure 5: Graphic composition obtained by mixing the new visual elements 
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5.1 The website 

As shown in Figure 6, the website on the right was designed following the visual communication principles 

observed in the previous paragraph that clearly present the new visual identity. The user experience has 

been designed in order to give more relevance to interactive and digital storytelling contents. The current 

landing page structure on the left was replaced by a multipage system that includes a collections page, an 

events page and museum virtual experience pages. Each archaeological find digitalized is available through 

an interactive 3D player on proper dedicated pages and their information is provided through the narrative 

approach, according to the workflow described in paragraph 4.1. 

 

Figure 6: The actual museum website, on the left, and the redesigned one, on the right 

5.2 The mobile app 

MANA doesn’t currently have any mobile app, so it was designed from scratch focusing on its strategic 

relevance for hybrid experiences, as shown in Figure 7. Other virtual and multimedia contents about the 

exhibit are available on the app, along with the audio guides and narrative visit paths. The event section 

shows updates on new exhibitions working as a booking and ticketing system, thus providing both 

communication and experiential function. 

 

Figure 7: Main screen of  visit section user flow 
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6 Conclusions 

The introductory analysis of evolving dynamics between technology and social behaviors allowed us to 

understand the principles on which the transformation of cultural heritage museums has taken place in the 

past years. Museum visit experience attention has been shifted from collection to visitors’ agency employing 

digital technologies as media to rethink the dialogue between visitors and exhibit, and besides, to enhance 

museum communication towards its audience. These approach changes have been found across many 

cultural heritage museum institutions examined during the qualitative comparative analysis employed in this 

proposed design approach, observing parallelisms in communication and experience innovation strategies 

and providing valuable insights to address the Museo Nazionale Archeologico d’Abruzzo challenges. 

Nevertheless, the necessity of employing a holistic approach has been acknowledged to design an effective 

museum communication and visitor’s experience for this specific case study, while leveraging any synergic 

interactions among different project elements. It follows that both the narrative hybrid experience and the 

redesign of MANA’s communication, in particular its digital touchpoints, are interconnected aspects and 

necessary to each other to comply with the project's goals and visitors’ expectation as described in paragraph 

2. The narrative hybrid experience leaned more towards an AR experience rather than an MR one due to 

limited resources but, despite this, it still effectively embodies the proposed idea and vision of a hybrid 

museum experience. In conclusion, the design path and development workflows presented in this paper 

offer practical guidance for designers who approach to communication and experience museum innovation, 

providing valuable principles for developing project interventions. Each workflow can be repeated using 

the same technology set that allows seamless integration of new content while minimizing design and 

management resources. 
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